1.2. Synthetic procedures and characterization data for 5a-f, 6, 9, 12, rac-13 To a solution of crude 9 (mixture containing 0.47 g of 9, 1.02 mmol) in THF/MeOH (2:1, 9 mL) was added 1 N aq. LiOH (3 mL) and the solution was stirred for 1 h at 40 °C. The resulting mixture was cooled to r.t., acidified to pH = 6 with 1 N aq. HCl, and the organic solvents were evaporated. The residue was extracted with MTBE (4×10 mL), the organic layers were washed with brine (3 × 10 mL) and dried over MgSO 4 before the solvent was evaporated to yield a brown solid, which was further purified using column chromatography on silica gel (EtOAc/Cy, 1:1) to yield compound 6 (434 mg, 95%)
3-(2-Bromo-3,4,5-trimethoxy-6-(1-methyl-1Н-indol-6-yl)phenyl)propanoic acid methyl ester (9)

3-(2′-Bromo-3′,4′,5′-trimethoxy-6′-(1′′-methyl-1H-indol-6′′-yl)phenyl)propanoic acid (6)
as a white solid.
M. p. = 138 °C.
R f = 0.4 (EtOAc/CyH, 1:1). = 28.7, 32.9, 33.7, 61.02, 61.2 (2С), 101.0, 110.1, 114.8, 120.7, 121.1, 127.8, 129.4, 129.7, 134.4, 134.8, 136.7, 145.7, 150.4, 151.4, 178.6 . = 906, 940, 966, 1010, 1050, 1078, 1146, 1193, 1233, 1253, 1296, 1319, 1396, 1409, 1443, 1456, 1510, 1616, 1704, 2620, 2826, 2866, 2934, 2973 , 3100 сm -1 . 151.7, 150.5, 146.6, 138.0, 135.5, 132.6, 131.2, 130.2, 127.9, 126.5, 121.2, 113.3, 111.9, 102.6, 61.6, 61.1, 61.0, 46.4, 33.3, 29.3 . Compound 6 (0.3 g, 0.67 mmol) was dissolved in anhydrous CH 2 Cl 2 (3 mL) under argon atmosphere.
H NMR
IR: ṽ
MS (ESI): m/z (%) = 281 (3), 448 (100) [M-Н] -.
HRMS (ESI
The solution was cooled to 0 °C and N,N,2-trimethyl-1-chloropropenylamine (98 μL, 0.74 mmol) was added. The reaction mixture was stirred for 12 h at 0 °C. The resulting solution of acyl chloride 11 was diluted with CH 2 Cl 2 to 0.03 М (19 mL) and i-Bu 2 AlCl (0.8 М in heptane, 1.68 mL, 1.34 mmol) was added via syringe. The reaction temperature was allowed to increase to r.t. and stirring was continued for 30 min before saturated aq. NaHCO 3 (5 mL) and brine (5 mL) were added. The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (3 × 50 mL). The combined organic extracts were dried over MgSO 4 and the solvent was removed under reduced pressure. After column chromatography on silica gel (EtOAc/CyH, 2:3) product rac-13 (0.2 g, 68%) was obtained as a white solid.
M. p. = 118 °C.
R f = 0.4 (EtOAc/CyH, 1:1). 149.9, 146.0, 135.7, 135.1, 133.6, 130.5, 129.7, 128.1, 126.2, 114.3, 113.6, 110.8, 101.0, 70.3, 61.5, 61.0, 60.9, 39.8, 33.1, 29.9 . = 905, 928, 971, 988, 1013, 1044, 1080, 1133, 1196, 1238, 1296, 1316, 1342, 1399, 1435, 1455, 1483, 1507, 2933, 3429 (broad) Compound 13 (0.23 g, 0.53 mmol) was dissolved in anhydrous THF (7 mL) under argon atmosphere.
H NMR (300 MHz
,
IR: ṽ
The solution was cooled to -78 °C and tert-butyllithium (1.6 М in pentane, 1 mL, 1.62 mmol) was added dropwise via syringe. The mixture was stirred for 30 min at -78 o C followed by addition of МеОН (0.5 mL). The resulting solution was filtered through Celite ® with THF and the solvents were removed under reduced pressure. The residue was dissolved in ethyl acetate and filtrated through a short pad of silica gel. After solvent evaporation compound rac-5a (0.18 g, 96%) was obtained as a white solid.
M. p. = 134 °C.
R f = 0.38 (EtOAc/CyH, 1:1).
Two diastereomers (due to the presence of chiral axis) with a ratio of 8:1 were detected in 1 Н NMR. 8, 33.1, 41.4, 56.1, 60.9, 61.3, 70.5, 101.0, 107.6, 110.8, 114.2, 125.9, 126.9, 127.7, 129.4, 133.7, 135.9 (2С) = 908, 971, 1009, 1041, 1082, 1101, 1131, 1145, 1192, 1232, 1259, 1311, 1343, 1404, 1428, 1454, 1493, 1509, 1595, 2852, 2927, 3441 (broad) 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, 1005 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1026 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1090 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1105 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1139 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1193 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1238 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1313 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1338 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1350 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1404 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1426 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1450 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1493 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1510 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1594 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1606 4, 33.1, 47.7, 56.0, 60.9, 61.3, 102.3, 106.9, 111.7, 121.4, 125.5, 127.1, 127.3, 130.8, 132.4, 136.4, 138.2, 141.5, 152.4, 152.6, 207.3. IR: ṽ = 908, 923, 960, 990, , 1666 , 2826, 2932, 3093 сm -1 . Compound rac-5a (30 mg, 0.085 mmol) and EtOLi (5 mg, 0.096 mmol) were dissolved in EtOAc (7 mL).
IR: ṽ
1′,2′,3′-Trimethoxybenzo[4′,5′:4,5]1H-6,7-dihydro-1-oxocyclohepta-[2,3-f]1H-1-methylindole (5b)
MS (EI)
The reaction mixture was heated to 40 °C at 50 mmHg on a rotavap for 30 minutes (and more EtOAc was occasionally added once the flask content had reached dryness). The residue was dissolved in
EtOAc and filtered through a short pad of silica gel. After solvent evaporation compound rac-5c (33 mg, 98%) was obtained as a white solid.
M. p. = 96 °C (with decomposition).
R f = 0.35 (EtOAc/CyH, 1:2). 5, 30.4, 33.1, 38.4, 56.2, 61.2, 61.5, 72.6, 100.9, 107.9, 110.9, 114.2, 125.8, 127.1, 127.6, 129.6, 129.8, 135.3, 136.1, 141.3, 151.2, 152.5, 170 .1. Two diastereomers (due to the presence of chiral axis) with a ratio of 5:1 were detected in 1 Н NMR.
H NMR (300
MS (EI)
Major diastereomer: S12 To the solution of rac-5d (100 mg, 0.27 mmol) in anhydrous THF (2 mL 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, 1006 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1043 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1100 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1143 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1193 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1234 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1311 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1343 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1404 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1456 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1490 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1570 5, 33.0, 42.5, 51.1, 56.1, 60.9, 61.3, 100.9, 107.5, 110.9, 114.3, 126.3, 127.7, 128.2, 129.3, 134.3, 135.7, 136.1, 141.0, 150.9, 152.3. IR: ṽ = 916, 966, 993, , 1594 , 1′,2′,3′-Trimethoxybenzo[4′,5′:4,5]1H-1-acetamido-6,7-dihydro-cyclohepta-[2,3-f]1H-1 Compound rac-5e (60 mg, 0.17 mmol) was dissolved in СН 2 Cl 2 (1 mL) under argon atmosphere. The solution was cooled to 0 С and pyridine (38 μL, 0.47 mmol) and acetic anhydride (29 μL, 0.31 mmol)
were sequentially added. The mixture was stirred for 10 min at 0 С followed by addition of EtOH (1 mL). The solvents were removed under reduced pressure. After column chromatography on silica gel (EtOAc/MeOH, 20:1) compound rac-5f (63 mg, 94%) was isolated as a pale-brown solid.
M. p. = 138 °C. (126 MHz, CD 3 OD, 25 °C): δ = 22.7, 31.7, 32.9, 40.2, 50.5, 56.6, 61.4, 61.6, 101.6, 108.9, 111.6, 115.2, 127.7, 129.0, 129.3, 130.7, 132.2, 136.9, 137.3, 142.3, 152.1, 153.7, 172.3. IR: ṽ = 907, 976, 1008 , 1043 , 1080 , 1102 , 1138 , 1146 , 1193 , 1234 , 1276 , 1314 , 1348 , 1404 , 1450 , 1493 , 1540 , 1593 , 1650 , 2846 , 2931 . 
C NMR
MS (EI)
:
